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(54) VARIABLE DISPLACEMENT CAM PLATE TYPE COMPRESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a variable H „ . , 

displacement cam plate type compressor provided with a 
pressure release passage from the inside of a crank 
chamber to the intake side of a piston cylinder through 
an orifice and capable of quickly increasing the discharge 
capacity after starting and capable of restricting the 
sudden increase of the discharge capacity when 
controlling the increase of the discharge capacity in 
response to the increase of a load of an on-vehicle air 
conditioning circuit when operating the capacity control 
by controlling a valve element interposed in a discharge 
pressure supply passage to communicating the discharge 
side of a piston cylinder with the inside of a crank 
chamber with the intake pressure of the piston cylinder. 
SOLUTION: This variable displacement cam plate type 
compressor provided with a pressure release passage 
from the inside of a crank chamber to the intake side of 
a piston cylinder through an orifice controls a valve 
element interposed in a discharge pressure supply 

passage for communicating the discharge side of the piston cylinder with the inside of the crank 
chamber with the intake pressure of the piston cylinder. This variable displacement cam plate 
type compressor is provided with a variable control means for variably controlling the orifice 
cross sectional area so that the orifice cross sectional area when starting is larger than the 
orifice cross sectional area when operating the capacity control. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A valve interposed in a discharge pressure supply passage which is open for free 
passage in a crankcase from a discharge side of a piston cylinder is controlled by an inlet 
pressure of a piston cylinder, It is the variable displacement type swash-plate compressor which 
provided a pressure escaping path which results in an inlet side of a piston cylinder via an orifice 
out of a crankcase, A variable displacement type swash-plate compressor provided with a 
variable control means which carries out variable control of the orifice cross section so that an 
orifice cross section at the time of starting may become larger than an orifice cross section at 
the time of capacity control operation. 

[Claim 2]An orifice cross section in case differential pressure of internal pressure of a crankcase 
and an inlet pressure of a piston cylinder is below a specified value a variable control means, The 
variable displacement type swash-plate compressor according to claim 1 carrying out variable 
control of the orifice cross section so that it may become larger than an orifice cross section in 
case said differential pressure exceeds said specified value. 

[Claim 3]An orifice hole where a variable control means has a major diameter of the upstream, 

and a narrow diameter portion of the downstream about a refrigerant-gas style which flows 

through a pressure escaping path, The variable displacement type swash-plate compressor 

according to claim 1 having a spherical valve allocated in an orifice hole, and a spring which 

energizes a valve to an upstream direction about said refrigerant-gas style. 

[Claim 4]The variable displacement type swash-plate compressor comprising according to claim 

1: 

Variable control means are two orifice holes. 

A valve which closes said one orifice hole when one orifice hole is opened when differential 
pressure of internal pressure of a crankcase and an inlet pressure of a piston cylinder is below a 
specified value, and said differential pressure exceeds said specified value. 

[Claim 5]A variable displacement type swash-plate compressor given in any 1 clause of Claims 
1-4, wherein a fixing means which fixes a variable control means to a specified position on a 
pressure escaping path is a variable control means and really formed. 

[Claim 6]The variable displacement type swash-plate compressor according to claim 5, wherein a 
hole for tool engagement is formed in a fixing means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a variable displacement type swash-plate 

compressor. 

[0002] 

[Description of the Prior Art]The valve interposed in the discharge-pressure feeding passage 
which is open for free passage in a crankcase from the discharge side of a piston cylinder is 
controlled by the inlet pressure of a piston cylinder, The variable displacement type swash-plate 
compressor which provided the pressure escaping path which results in the inlet side of a piston 
cylinder via an orifice out of a crankcase is indicated by JP,5-83751,B. The following capacity 
control operation is performed in the variable displacement type swash-plate compressor of 
JP,5-83751,B. That is, a valve opens a discharge-pressure feeding passage as the load of an in- 
vehicle air conditioning circuit is small and the inlet pressure of a piston cylinder is below a 
specified value, a ************ refrigerant gas is supplied from the discharge side of a piston 
cylinder, and the internal pressure of a crankcase is raised. As a result, the difference of the 
moment to which the inclination to the driving shaft of the cam plate produced by the 
compressive reaction added to a piston is made to increase, and the moment which decreases 
the inclination to the driving shaft of the cam plate produced with the internal pressure of a 
crankcase decreases, the inclination to the driving shaft of a cam plate decreases, and the 
discharging volume of a compressor decreases. If the load of an in-vehicle air conditioning circuit 
is large and the inlet pressure of a piston cylinder exceeds a specified value, a valve will close a 
discharge-pressure feeding passage and will suspend supply of the refrigerant gas of 
************ f rom the discharge side of a piston cylinder. By the differential pressure of the 
internal pressure of a crankcase, and the inlet pressure of a piston cylinder, a piston cylinder 
carries out [ the refrigerant gas in a crankcase ] an inlet-side HE outflow through a pressure 
escaping path, and the internal pressure of a crankcase falls. As a result, the difference of the 
moment to which the inclination to the driving shaft of the cam plate produced by the 
compressive reaction added to a piston is made to increase, and the moment which decreases 
the inclination to the driving shaft of the cam plate produced with the internal pressure of a 
crankcase increases, the inclination to the driving shaft of a cam plate increases, and the 
discharging volume of a compressor increases. In the variable displacement type swash-plate 
compressor of JP, 5-83751 ,B, Prevent the flow of the refrigerant gas which flows out of a 
crankcase into the inlet side of a piston cylinder by allocating an orifice in a pressure escaping 
path from becoming excessive, and the rapid fall of the internal pressure of a crankcase is 
controlled, The rapid increase in the discharging volume at the time of carrying out increase 
control of the discharging volume according to the increase in the load of an in-vehicle air 
conditioning circuit was controlled, and the rapid fall of the blow off temperature of an in-vehicle 
air-conditioner is controlled. 
[0003] 

[Problem to be solved by the invention]The valve which interposed in the discharge-pressure 
feeding passage immediately after starting of a variable displacement type swash-plate 
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compressor has closed the passage concerned, and discharging volume has become the 
minimum. By starting of a compressor, a refrigerant gas flows into a discharge side from the inlet 
side of a piston cylinder, the inlet pressure of a piston cylinder falls, differential pressure arises 
between the internal pressure of a crankcase, and the inlet pressure of a piston cylinder, and the 
refrigerant gas in a crankcase flows into the inlet side of a piston cylinder. The moment to which 
the inclination to the driving shaft of the cam plate produced by the compressive reaction which 
the internal pressure of a crankcase falls by the outflow of a refrigerant gas, and is added to a 
piston is made to increase, A difference with the moment which decreases the inclination to the 
driving shaft of the cam plate produced with the internal pressure of a crankcase increases, the 
inclination to the driving shaft of a cam plate increases, discharging volume increases, and the 
refrigerant gas of a flow demand is supplied to an in-vehicle air conditioning circuit. Since 
discharging volume is the minimum immediately after starting, the discharge pressure of a piston 
cylinder is low, and the moment to which the inclination to the driving shaft of the cam plate 
produced by the compressive reaction added to a piston is made to increase is small. Therefore, 
the difference of the moment to which the inclination to the driving shaft of the cam plate 
produced by the compressive reaction added to a piston is made to increase, and the moment 
which decreases the inclination to the driving shaft of the cam plate produced with the internal 
pressure of a crankcase is also small. Immediately after starting, since discharging volume is the 
minimum, there are few decrease amounts of the inlet pressure of a piston cylinder, and the 
differential pressure of the internal pressure of a crankcase and the inlet pressure of a piston 
cylinder is small. Therefore, if an orifice is allocated in a pressure escaping path, the flow of the 
refrigerant gas which flows out of a crankcase into the inlet side of a piston cylinder by the flow 
resistance of an orifice will become minute, and the lowering speed of the internal pressure of a 
crankcase will become minute, The moment to which the inclination to the driving shaft of the 
cam plate produced by the compressive reaction added to a piston by the lowering speed of the 
moment which decreases the inclination to the driving shaft of the cam plate produced with the 
internal pressure of a crankcase becoming minute is made to increase, The increasing speed of a 
difference with the moment which decreases the inclination to the driving shaft of the cam plate 
produced with the internal pressure of a crankcase becomes minute, the state where both 
difference is small is maintained, and the problem that the prompt increase in discharging volume 
is checked and the refrigerant gas of a flow demand is not supplied to an in-vehicle air 
conditioning circuit is produced. In light of the above-mentioned problems, this invention controls 
the valve interposed in the discharge pressure supply passage which is open for free passage in 
a crankcase from the discharge side of a piston cylinder by the inlet pressure of a piston 
cylinder, It is the variable displacement type swash-plate compressor which provided the 
pressure escaping path which results in the inlet side of a piston cylinder via an orifice out of a 
crankcase. Although discharging volume increases promptly after starting, when the purpose 
carries out increase control of the discharging volume according to the increase in the load of an 
in-vehicle air conditioning circuit at the time of capacity control operation, it is providing the 
good transformation swash plate compressor with which the rapid increase in discharging volume 
was controlled. 

[0004] 

[Means for solving problem]In this invention in order to solve an aforementioned problem, The 
valve interposed in the discharge pressure supply passage which is open for free passage in a 
crankcase from the discharge side of a piston cylinder is controlled by the inlet pressure of a 
piston cylinder, It is the variable displacement type swash-plate compressor which provided the 
pressure escaping path which results in the inlet side of a piston cylinder via an orifice out of a 
crankcase, A variable displacement type swash-plate compressor provided with the variable 
control means which carries out variable control of the orifice cross section so that the orifice 
cross section at the time of starting may become larger than the orifice cross section at the 
time of capacity control operation is provided. In the variable displacement type swash-plate 
compressor concerning this invention, Since variable control of the orifice cross section is 
carried out so that the orifice cross section at the time of starting may become larger than the 
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orifice cross section at the time of capacity control operation, at the time of starting. The 
internal pressure of a crankcase falls promptly and the moment which decreases the inclination 
to the driving shaft of the cam plate produced with the internal pressure of a crankcase falls 
promptly. As a result, the moment to which the inclination to the driving shaft of the cam plate 
produced by the compressive reaction added to a piston is made to increase, A difference with 
the moment which decreases the inclination to the driving shaft of the cam plate produced with 
the internal pressure of a crankcase increases promptly, the inclination to the driving shaft of a 
cam plate increases promptly, and discharging volume increases promptly. Since the orifice cross 
section at the time of another side capacity control operation is small compared with the time of 
starting, when carrying out increase control of the discharging volume according to the increase 
in the load of an in-vehicle air conditioning circuit, The rapid fall of a moment which decreases 
the inclination to the driving shaft of the cam plate which the rapid fall of the internal pressure of 
a crankcase is prevented and is produced with the internal pressure of a crankcase is prevented. 
As a result, the moment to which the inclination to the driving shaft of the cam plate produced 
by the compressive reaction added to a piston is made to increase, The rapid increase in a 
difference with the moment which decreases the inclination to the driving shaft of the cam plate 
produced with the internal pressure of a crankcase is controlled, the rapid increase in 
discharging volume is controlled, and the rapid fall of the blow off temperature of an in-vehicle 
air-conditioner is controlled. Since the orifice cross section at the time of capacity control 
operation is small, there are few amounts of refrigerant gases returned to an inhalatorium via a 
crankcase from a regurgitation room for capacity control. Therefore, the compression power loss 
at the time of capacity control operation is small. 

[0005]In the desirable mode of this invention, a variable control means carries out variable 
control of the orifice cross section so that an orifice cross section in case the differential 
pressure of the internal pressure of a crankcase and the inlet pressure of a piston cylinder is 
below a specified value may become larger than an orifice cross section in case said differential 
pressure exceeds a specified value. Since the differential pressure of the internal pressure of a 
crankcase and the inlet pressure of a piston cylinder is small compared with the time of capacity 
control operation at the time of starting of a variable displacement type swash-plate 
compressor, By carrying out variable control of the orifice cross section so that an orifice cross 
section in case the differential pressure concerned is below a specified value may become larger 
than an orifice cross section in case said differential pressure exceeds a specified value, 
Variable control of the orifice cross section can be carried out so that the orifice cross section 
at the time of starting may become larger than the orifice cross section at the time of capacity 
control operation. 

[0006]In the desirable mode of this invention, a variable control means, It has an orifice hole 
which has a major diameter of the upstream, and a narrow diameter portion of the downstream 
about the refrigerant-gas style which flows through a pressure escaping path, the spherical valve 
allocated in the orifice hole, and a spring which energizes a valve to an upstream direction about 
said refrigerant-gas style. When the differential pressure of the internal pressure of a crankcase 
and the inlet pressure of a piston cylinder is below a specified value by setting the energization 
force of a spring as an appropriate value, a valve is made to stagnate in the major diameter of an 
orifice hole, If a valve can be made to stagnate in the narrow diameter portion of an orifice hole 
and is pulled when said differential pressure exceeds a specified value, Variable control of the 
orifice cross section can be carried out so that an orifice cross section in case the differential 
pressure of the internal pressure of a crankcase and the inlet pressure of a piston cylinder is 
below a specified value may become larger than an orifice cross section in case said differential 
pressure exceeds a specified value. 

[0007]In the desirable mode of this invention, a variable control means opens one orifice hole, 
when the differential pressure of two orifice holes, and the internal pressure of a crankcase and 
the inlet pressures of a piston cylinder is below a specified value, and when said differential 
pressure exceeds said specified value, it has a valve which closes said one orifice hole. By 
allocating two orifice holes, opening one orifice hole, when the differential pressure of the 
internal pressure of a crankcase and the inlet pressure of a piston cylinder is below a specified 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2010/1 1/17 



JP,2002-048059,A [DETAILED DESCRIPTION] 



4/9 ^— V 



value, and closing said one orifice hole, when said differential pressure exceeds said specified 
value, Variable control of the orifice cross section can be carried out so that an orifice cross 
section in case the differential pressure of the internal pressure of a crankcase and the inlet 
pressure of a piston cylinder is below a specified value may become larger than an orifice cross 
section in case said differential pressure exceeds a specified value. 

[0008]In the desirable mode of this invention, the fixing means which fixes a variable control 
means to the specified position on a pressure escaping path is a variable control means and 
really formed. Although it is necessary to fix a variable control means to the specified position on 
a pressure escaping path, by a variable control means and really forming the fixing means which 
fixes a variable control means to the specified position on a pressure escaping path, compared 
with the case where it is considered as a different body, part mark decrease and the 
manufacturing cost of a compressor reduces both. 

[0009]The hole for tool engagement is formed in the fixing means in the desirable mode of this 
invention. The hole for tool engagement can be made to be able to carry out engagement of the 
tool, and a variable control means can be easily installed in the specified position on a pressure 
escaping path, or it can be made to secede easily from a specified position. 
[0010] 

[Mode for carrying out the invention]The variable displacement type swash-plate compressor 
concerning the 1st embodiment of this invention, The cylinder block 3 with which two or more 
cylinder bores 1 allocated in the hoop direction by separating an interval mutually and the center 
boa 2 were formed as shown in drawing 1 , It has the front housing 5 which is attached to one 
end face of the cylinder block 3, and forms the crankcase 4, and the cylinder head 9 which is 
attached to the end face of another side of the cylinder block 3 via the ports plate 6, and forms 
the inhalatorium 7 and the regurgitation room 8. 

[001 1]A variable displacement type swash-plate compressor extends in parallel with the 
extending direction of the cylinder bore 1 in the crankcase 4 further, One end penetrated the 
front housing 5, it extended to the exterior, the other end was inserted in the center boa 2, and 
it has the driving shaft 10 supported pivotable by the front housing 5 and the cylinder block 3. 
The pulley 11 supported by the front housing 5 pivotable is connected with the driving shaft 10. 
It is built over the endless belt which is not illustrated between the pulley 1 1 and the crankshaft 
of the in-vehicle engine which is not illustrated. The rotor 12 allocated in the crankcase 4 is 
being fixed to the driving shaft 10. The rotor 12 is supported by the extending direction of the 
driving shaft 10 by the front housing 5. The long hole 12a is formed in the rotor 12. 
[001 2]Slidably, to the driving shaft 10, the cam plate 13 is attached to shaft orientations at the 
driving shaft 10 so that inclination change is possible. The cam plate 13 has ************ 13a 
for rotor 12 HE. The pin 14 fixed to the handle part 13a is inserted in the long hole 12a of the 
rotor 12. The cam plate 13 is connected with the rotor 12 via the coil spring 15 which fits into 
the driving shaft 10 in outside. 

[0013]The slide shoe 16 of a couple which has a surface of a sphere on both sides of the cam 
plate 13 in a peripheral edge part of the cam plate 13 at one side has contacted slidably. The 
slide shoe 16 of two or more couples separates an interval to a hoop direction mutually, and is 
allocated in it. A pair each of slide shoes 16 are slidably pinched by the piston rod 17, 
respectively. Each piston rod 17 forms the piston 18 which was prolonged towards the cylinder 
block 3 and was slidably inserted in the corresponding cylinder bore 1. 
[0014]Face to face is stood against each cylinder bore 1, and the suction hole 19 and the 
discharge opening 20 are formed in the ports plate 6. The suction valve portion 21 for controlling 
a flow of a refrigerant gas which flows into the cylinder bore 1 through the suction hole 1 9 from 
the inhalatorium 7 is attached to an end face which stands face to face against the cylinder bore 
1 of the ports plate 6, The discharge valve 22 for controlling a flow of a refrigerant gas which 
flows out of the cylinder bore 1 into the regurgitation room 8 through the discharge opening 20 is 
attached to an end face which stands face to face against the regurgitation room 8 of the ports 
plate 6. The inhalatorium 7 is open for free passage to the suction port 23, and is opening the 
regurgitation room 8 for free passage to a discharge port which is not illustrated. 
[0015]The discharge pressure supply passage 24 which makes the crankcase 4 and the 
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regurgitation room 8 open for free passage is formed through the cylinder block 3, the ports 
plate 6, and a wall of the cylinder head 9. The control valve 25 which opens and closes the 
discharge pressure supply passage 24 is allocated. 

[0016]The variable orifice 26 is fitted in the center boa 2. The variable orifice 26 has the orifice 
body 26a, as shown in drawing 2 . The orifice hole 26b is formed in the orifice body 26a. The 
orifice hole 26b has the major diameter 26b1 of a side close to the crankcase 4, the narrow 
diameter portion 26b2 of a side isolated from the crankcase 4, and the pars intermedia 26b3 of 
the shape of a funnel which connects both. The steel ball 27 is allocated in the orifice hole 26b. 
A diameter of the steel ball 27 is set as a value smaller than a diameter of the narrow diameter 
portion 26b2 of the orifice hole 26b. Face to face is stood against the orifice hole 26b, and the lid 
28 is pressed fit in an end face of a side close to the crankcase 4 of the orifice body 26a. A hole 
which is open for free passage to the major diameter 26b1 of the orifice hole 26b is formed in 
the lid 28. The lid 29 is pressed fit in an end face of a side isolated from the crankcase 4 of the 
orifice body 26a. A hole which is open for free passage to the narrow diameter portion 26b2 of 
the orifice hole 26b is formed in the lid 29. The spring 30 is allocated in the orifice hole 26b. One 
end of the spring 30 is fixed to the steel ball 27, and the other end is being fixed to the lid 29. 
Circular space formed between a peripheral wall of the orifice hole 26b and the steel ball 27 
forms the orifice 31. The orifice 31 is open for free passage to the crankcase 4 via the center 
boa 2, and is open for free passage to the inhalatorium 7 via the passage 32 formed through the 
cylinder block 3, the ports plate 6, and a wall of the cylinder head 9. The pressure escaping path 
33 is formed of the center boa 2, the orifice 31, and the passage 32. 

[0017]At the time of operation of the above-mentioned variable displacement type swash-plate 
compressor, since the internal pressure Ps of the inhalatorium 7 falls, differential pressure arises 
between the internal pressure Pc of the crankcase 4, and the internal pressure Ps of the 
inhalatorium 7. As a result, the refrigerant gas in the crankcase 4 flows into the inhalatorium 7 
through the pressure escaping path 33. The refrigerant gas which flows through the orifice hole 
26b of the variable orifice 26 allocated in the way of the pressure escaping path 33 energizes the 
steel ball 27 to a downstream direction about the flow of a refrigerant gas. The spring 30 
energizes the steel ball 27 to an upstream direction about the flow of a refrigerant gas. If 
differential pressure **P (**P=Pc-Ps) of the internal pressure Pc of the crankcase 4 and the 
internal pressure Ps of the inhalatorium 7 increases, the energization force impressed to the 
steel ball 27 increases from a refrigerant gas, and the steel ball 27 will resist the energization 
force of the spring 30, and will move to a downstream direction about the flow of a refrigerant 
gas. When differential pressure **P is less than **P1, the center of the steel ball 27 is the major 
diameter 26b1 of the orifice hole 26b. It is inside, When the center of the steel ball 27 has 
differential pressure **P in the pars intermedia 26b3 of the orifice hole 26b exceeding **P1 at 
the time not more than **P2 and differential pressure **P exceeds **P2, the center of the steel 
ball 27 is the narrow diameter portion 26b2 of the orifice hole 26b. It is inside. As a result, the 
cross-section area S of the annular orifice 31 formed between the steel ball 27 and the wall of 
the orifice hole 26b will decrease from S1 with the increase in differential pressure **P, if it 
becomes the maximum S1 and differential pressure **P exceeds **P1, when differential 
pressure **P is less than **P1, and if differential pressure **P exceeds **P2, it will serve as 
the minimum S2. By changing the load rate of the spring 30, **P1 and **P2 are changeable. 
[0018]The suction port 23 is connected to the low-tension side of the in-vehicle air conditioning 
circuit which is not illustrated, and the discharge port which is not illustrated is connected to the 
high-tension side of said air conditioning circuit. 

[0019]The operation of the above-mentioned variable displacement type swash-plate 
compressor is explained. If the in-vehicle engine which is not illustrated starts, the driving shaft 
10 will rotate via the pulley 1 1, and a compressor will start. The rotor 12 rotates with rotation of 
the driving shaft 10, and also the cam plate 13 rotates. It moves reciprocately to the extending 
direction of the driving shaft 10, the slide shoe 16 sliding on the periphery top of the cam plate 
13 with rotation of the cam plate 13, The piston rod 17 which pinches the slide shoe 16 moves 
reciprocately to the extending direction of the driving shaft 10, and the piston 18 formed in the 
end of the piston rod 17 moves the inside of the cylinder bore 1 reciprocately to the extending 
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direction of the driving shaft 10. HE inhalation in the cylinder bore 1 is carried out through the 
suction hole 19, the refrigerant gas which flowed into the inhalatorium 7 through the suction port 
23 with reciprocating movement of the piston 18 is compressed within the cylinder bore 1, and 
the regurgitation room 8 HE regurgitation is carried out through the discharge opening 20, and it 
carries out an in-vehicle air conditioning circuit HE outflow through the discharge port which is 
not illustrated. 

[0020]In the above-mentioned variable displacement type swash-plate compressor, the moment 
M1 to which carry out clockwise rotation HE rotation of the cam plate 13 in drawing 1 at the 
circumference of the pin 14, and the inclination theta to the driving shaft 10 of the cam plate 13 
is made to increase by the compressive reaction added to the piston 18 into a pressing 
operation arises. The moment M2 which carries out counterclockwise rotation HE rotation of the 
cam plate 13 in drawing 1 at the circumference of the pin 14, and decreases the inclination theta 
to the driving shaft 10 of the cam plate 13 by the coil spring 15 arises. The moment M3 which 
carries out counterclockwise rotation HE rotation of the cam plate 13 in drawing 1 at the 
circumference of the pin 14, and decreases the inclination theta to the driving shaft 10 of the 
cam plate 13 with the internal pressure Pc of the crankcase 4 arises. 

[0021]According to outdoor air temperature, the setting-out discharge temperature of an in- 
vehicle air-conditioner is automatically adjusted by hand control, and the load of an in-vehicle air 
conditioning circuit is changed. If the load of an in-vehicle air conditioning circuit decreases and 
the internal pressure Ps of the inhalatorium 7 becomes the one or less specified value Ps, the 
control valve 25 will open the discharge pressure supply passage 24, and the refrigerant gas in 
the regurgitation room 8 will carry out a crankcase 4 HE inflow via the discharge pressure supply 
passage 24. As a result, the internal pressure Pc of the crankcase 4 increases, M3 increases, the 
inclination theta to the driving shaft 10 of the cam plate 13 decreases, the stroke of the piston 
1 8 decreases, and the discharging volume of a compressor decreases. If the load of an in-vehicle 
air conditioning circuit increases and the internal pressure Ps of the inhalatorium 7 exceeds 
specified value Ps1, the control valve 25 will close the discharge pressure supply passage 24, 
and it will prevent that the refrigerant gas in the regurgitation room 8 carries out a crankcase 4 
HE inflow via the discharge pressure supply passage 24. By differential pressure **P of the 
internal pressure Pc of the crankcase 4, and the internal pressure Ps of the inhalatorium 7, the 
refrigerant gas in the crankcase 4 flows into the inhalatorium 7 through the pressure escaping 
path 33. As a result, the internal pressure Pc of the crankcase 4 falls, M3 decreases, the 
inclination theta to the driving shaft 10 of the cam plate 13 increases, the stroke of the piston 
18 increases, and the discharging volume of a compressor increases. 

[0022]At the time of starting of the above-mentioned variable displacement type swash-plate 
compressor, the internal pressure Ps of the inhalatorium 7 is over Ps1, and the control valve 25 
has closed the discharge pressure supply passage 24. Since abbreviation has become the same 
as for the internal pressure Ps of the inhalatorium 7, the internal pressure Pc of the crankcase 
4, and the internal pressure of the regurgitation room 8, it has become same omitting M1 and M3. 
As a result, the inclination theta to the driving shaft 10 of the cam plate 13 is the minimum by 
M2, and the discharging volume of the compressor has become the minimum. If a compressor 
starts, since HE suction in the cylinder bore 1 of the refrigerant gas in the inhalatorium 7 will be 
carried out, the internal pressure Ps of the inhalatorium 7 falls. However, since the discharging 
volume of the compressor is the minimum, there are few flows of the refrigerant gas by which HE 
suction in the cylinder bore 1 is carried out from the inhalatorium 7, and there are few decrease 
amounts of Ps. Therefore, differential pressure ^^P of the internal pressure Pc of the crankcase 
4 and the internal pressure Ps of the inhalatorium 7 is less than **P1 immediately after starting, 
and the cross-section area S of the orifice 31 is the maximum S1. As a result, although 
differential pressure **P is small, since the cross-section area S of the orifice 31 is large, An 
inhalatorium 7 HE refrigerant gas flows out of the crankcase 4 promptly as 33 copies of pressure 
escaping paths, the internal pressure Pc of the crankcase 4 falls promptly, M3 decreases 
promptly, the inclination theta to the driving shaft 10 of the cam plate 13 increases promptly, 
and discharging volume increases promptly. The flow of the refrigerant gas by which HE suction 
in the cylinder bore 1 is carried out increases from the inhalatorium 7 with the increase in 
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discharging volume, and the decrease amount of Ps increases. As a result, differential pressure 
**P of the internal pressure Pc of the crankcase 4 and the internal pressure Ps of the 
inhalatorium 7 increases, **P1 is exceeded, and the cross-section area S of the orifice 31 
decreases towards the minimum S2 from the maximum S1. When differential pressure **P 
exceeds **P2 and the cross-section area S of the orifice 31 reaches the minimum S2, 
discharging volume is increasing to an initial complement and the refrigerant gas of a flow 
demand is supplied to an in-vehicle air conditioning circuit. 

[0023]When the transition stage immediately after starting passes and the internal pressure Ps 
of the inhalatorium 7 falls to about one Ps, differential pressure **P exceeds **P2 and the 
cross-section area S of the orifice 31 has become the minimum S2. Capacity control operation 
of a compressor is performed in this state. That is, according to the internal pressure Ps of the 
inhalatorium 7, opening and closing control of the control valve 25 is carried out, and discharging 
volume control according to the load change of the air conditioning circuit is performed. Since 
the cross-section area S of the orifice 31 is the minimum S2 at the time of capacity control 
operation, there are few flows of the refrigerant gas which flows out of the crankcase 4 into the 
inhalatorium 7 through the pressure escaping path 33. As a result, the rapid fall of the internal 
pressure Pc of the crankcase 4 at the time of carrying out increase control of the discharging 
volume is prevented, the rapid fall of M3 is prevented, the rapid increase in the inclination theta 
to the driving shaft 10 of the cam plate 13 is controlled, the rapid increase in discharging volume 
is controlled, and the rapid fall of the blow off temperature of an in-vehicle air-conditioner is 
controlled. Since the cross-section area S of the orifice 31 at the time of capacity control 
operation is the minimum S2, there are few amounts of refrigerant gases returned to the 
inhalatorium 7 via the crankcase 4 from the regurgitation room 8 for capacity control. Therefore, 
the compression power loss at the time of capacity control operation is small. 
[0024]In the variable displacement type swash-plate compressor concerning the 2nd 
embodiment of this invention, the variable orifice 126 which is replaced with the variable orifice 
26 and shown in drawing 3 is used. The variable orifice 126 has the orifice body 126a. The orifice 
holes 126b and 126c are formed in the orifice body 126a. The orifice hole 126b is provided with 
the following. 

Major diameter 126b' of the side close to the crankcase 4. 
Narrow diameter portion 126b" of the side isolated from the crankcase 4. 
The steel ball 127 is allocated in major diameter 126b'. The area of the circular space between 
the peripheral wall of major diameter 126b' and the steel ball 127 is set as the bigger value than 
the cross-section area of narrow diameter portion 126b". The lid 128 with which two or more 
stomata 128a were formed is pressed fit in the end by the side of the crankcase 4 of major 
diameter 126b'. The sum of the cross-section area of two or more stomata 128a is set as the 
bigger value than the cross-section area of narrow diameter portion 126b". The spring 129 is 
allocated in major diameter 126b'. one end of the spring 129 is fixed to the steel ball 127 — the 
other end — the narrow diameter portion 126 — it is being fixed to the end face of near major 
diameter 126b' b ". The orifice 130 is formed of narrow diameter portion 126b" of the orifice hole 
126c and the orifice hole 126b. 

[0025]When differential pressure **P of the internal pressure Pc of the crankcase 4 and the 
internal pressure Ps of the inhalatorium 7 is less than **P1, The steel ball 127 is fully separated 
from narrow diameter portion 126b" of the orifice hole 126b, and the cross-section area of the 
orifice 130 is the sum of the cross-section area of the orifice hole 126c, and the cross-section 
area of narrow diameter portion 126b" of the orifice hole 126b. If differential pressure **P 
exceeds **P1, the steel ball 127 will approach narrow diameter portion 126b" of the orifice hole 
126b, and the cross-section area of the orifice 130 will gradually decrease. If differential 
pressure **P exceeds **P2, the steel ball 127 will close narrow diameter portion 126b" of the 
orifice hole 126b, and the cross-section area of the orifice 130 becomes the minimum, and 
becomes the same value as the cross-section area of narrow diameter portion 126b" of the 
orifice hole 126b. Therefore, by using the variable orifice 126, variable control of the orifice cross 
section can be carried out so that an orifice cross section in case the differential pressure of 
the internal pressure of a crankcase and the inlet pressure of a piston cylinder is below a 
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specified value may become larger than an orifice cross section in case said differential pressure 
exceeds a specified value. 

[0026]As mentioned above, although the embodiment of this invention was described, this 
invention is not limited to the above-mentioned embodiment. In the variable displacement type 
swash-plate compressor concerning the 1st embodiment, Although the variable orifice 26 makes 
one end of the orifice body 26a contact the step formed in the center boa 2, the other end is 
made to contact the snap ring which engages with the annular groove which was formed in the 
center boa 2, and which is not illustrated and which is not illustrated and it is being fixed to the 
specified position on the pressure escaping path 33, As shown in drawing 4 and 5, a crevice may 
be separated mutually, two or more legs 26c may the orifice body 26a and really be formed, the 
leg 26c may be made to contact the ports plate 6, and the variable orifice 26 may be fixed to the 
other end of the orifice body 26a in the specified position on the pressure escaping path 33. A 
snap ring becomes unnecessary, part mark decrease, and the manufacturing cost of a 
compressor decreases. It may replace with the lid 29 with which the hole was formed, and 26 d 
of holes which are open for free passage to the orifice body 26 in the narrow diameter portion 
26b2 of the direct orifice hole 26b may be formed. Part mark decrease and the manufacturing 
cost of a compressor decreases. As shown in drawing 6 , it may replace with two or more legs 
26c, the annular leg 26e may the orifice body 26 and really be formed, and 26 f of holes may be 
formed in the leg 26e. The annular leg 26e is made to contact the ports plate 6, and the variable 
orifice 26 is fixed to the specified position on the pressure escaping path 33. The orifice 31 is 
open for free passage to the passage 32 via 26 f of holes. 

[0027]In separating a crevice to the other end of the orifice body 26a mutually, and forming two 
or more legs 26c in it or forming the annular leg 26e in it, As shown in drawing 4 - 6, it is 
desirable to form the annular notch groove 2a in a part which stands face to face against the 
legs 26c and 26e of center boa 2 peripheral wall, or to form notch groove 26c' and 26e' in a 
periphery of the legs 26c and 26e, and to form passage 32' which is open for free passage on the 
outside of the legs 26c and 26e at the passage 32. The orifice 31 and the passage 32 are 
certainly open for free passage. 

[0028]Hole 26c" for fixture engagement may be formed in the leg 26c. Engagement of the tool 
can be carried out to hole 26c" for tool engagement, and the variable orifice 26 can be easily 
installed in the center boa 2, or it can be made to secede from the center boa 2 easily. 
[0029]It may replace with the steel ball 127 of the variable orifice 126 of drawing 3 , and as 
shown in drawing 7 , disc-like valve 127' in which projection 127a' which can advance into narrow 
diameter portion 126b" of the orifice hole 126b was formed may be allocated. In this case, in 
order to prevent the stoma 128a of the lid 128 from being closed by valve 127', it is desirable to 
form the projection 128b which faces to the lid 128 to valve 127'. 
[0030] 

[Effect of the Invention]If it is in the variable displacement type swash-plate compressor 
concerning this invention as explained above, Since variable control of the orifice cross section 
is carried out so that the orifice cross section at the time of starting may become larger than 
the orifice cross section at the time of capacity control operation, at the time of starting. The 
internal pressure of a crankcase falls promptly and the moment which decreases the inclination 
to the driving shaft of the cam plate produced with the internal pressure of a crankcase falls 
promptly. As a result, the moment to which the inclination to the driving shaft of the cam plate 
produced by the compressive reaction added to a piston is made to increase, A difference with 
the moment which decreases the inclination to the driving shaft of the cam plate produced with 
the internal pressure of a crankcase increases promptly, the inclination to the driving shaft of a 
cam plate increases promptly, and discharging volume increases promptly. Since the orifice cross 
section at the time of another side capacity control operation is small compared with the time of 
starting, when carrying out increase control of the discharging volume according to the increase 
in the load of an in-vehicle air conditioning circuit, The rapid fall of a moment which decreases 
the inclination to the driving shaft of the cam plate which the rapid fall of the internal pressure of 
a crankcase is prevented and is produced with the internal pressure of a crankcase is prevented. 
As a result, the rapid increase in the difference of the moment to which the inclination to the 
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driving shaft of the cam plate produced by the compressive reaction added to a piston is made 
to increase, and the moment which decreases the inclination to the driving shaft of the cam 
plate produced with the internal pressure of a crankcase is controlled, and the rapid increase in 
discharging volume is controlled. Since the orifice cross section at the time of capacity control 
operation is small, there are few amounts of refrigerant gases returned to an inhalatorium via a 
crankcase from a regurgitation room for capacity control. Therefore, the compression power loss 
at the time of capacity control operation is small. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the variable displacement type swash-plate 
compressor concerning the 1st embodiment of this invention. 
[Drawing 2] It is the elements on larger scale of drawing 1 . 

[Drawing 3] It is a sectional view of the variable orifice with which the variable displacement type 
swash-plate compressor concerning the 2nd embodiment of this invention is provided. 
[Drawing 4] It is drawing of longitudinal section of the variable displacement type swash-plate 
compressor concerning other embodiments of this invention. 

[Drawing 5] It is the elements on larger scale of drawing 4 . (a) is drawing of longitudinal section 
and (b) is a b~b view figure of (a). 

[Drawing 6] It is a figure showing the modification of drawing 5 . (a) is drawing of longitudinal 

section and (b) is a b-b view figure of (a). 

[Drawing 7] It is a figure showing the modification of drawing 3 . 

[Explanations of letters or numerals] 

1 Cylinder bore 

2 Center boa 

3 Cylinder block 

4 Crankcase 

5 Front housing 

7 Inhalatorium 

8 Regurgitation room 

9 Cylinder head 

10 Driving shaft 
13 Cam plate 
18 Piston 

24 Discharge pressure supply passage 

25 Control valve 

26, 126 variable orifices 
26b, 126b, a 126c orifice hole 
26c and 26e Leg 

26 — the hole for [ c " ] tool engagement 

27 and 127 Steel ball 

30 Spring 

31 and 130 Orifice 

32 32' Passage 

33 Pressure escaping path 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 2] 




[Drawing 3] 




[Drawing 1] 
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[Drawing 4] 




[Drawing 7] 
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7 1 2tS?Ll 2 a»SJnt^§„ 

[o o 1 2] §«i 3^\ wsm\ otw^iBjtjgfiPi 

ftT^So §4«1 3(i, P-7 1 2*N|flIttTffitf33ap 
1 3 a*^LT^5. 5*15 1 3 a fcBD££ftfcfcf > 1 4 
tfn-* 1 2©fi?Ll 2 a£J?SI£*lTV*o 1 3 

a, mm\ awm,?*^ b^yvyy \ szd- 

LTD — 7 1 2tca,|gStlT^§c 
[0 0 1 3] $m 1 3 0fS]SS[5{C, 1 3fc«A/eH" 

»nIfgtaSLT^I. 0 liSO-ftOX^T-f >7"'> 
a-1 6tf, Ml^fp]tS^(cfSPI^PlTTlBiSSftT^ 
So S-JtOX5^f-f^>i-l 6tt, f-ft^fttf 
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XhynyFl 7(CcfcD, JMWIifctHSSftT^S. 
#t°X h>n7 F 1 7a^Uy^7*n-y7 3-\|B]}tT5I 

t>\ aws-rs^y yTw 1 (c*BftRTflEK*fii$nfc tr 

Xh> 1 8£flMLT^S 0 

[0 0 14] fcS/U y?$7 1 fc*»LT\ #ffi6fc® 
ATLl 9 £tttij7L2 Ot^ffMSftTt^o #S6£Di/ 
U >^f>7 1 CWI^-rSiSBt, KA17 A^KA^ 1 
9*loT->U >^jP7 1 ^At^^^XOr^ft^: 

10 *S8tJ«t5«t, ^uy^7 lfr5ttiM2 

o^i^rtttJig8^tBti)^^x©^n^$iji]t 
»A*-F2 3tajiu ttftigsa^b^^ttiii^ 
[0015] 7^>7S4 tvt\a%8 tzmmz&m 

fol±mm$ 2 4 t>\ y U > ^"7"n 7 7 3 6 t 
U>7^ 7 K9©rtiii:^l-3TffMSftT^§o tttB 

•So 

20 [0 0 1 6] fcy*-#7 2lCBr£*U7<f X2 6tftK 
Jf^ftT^So SIl* l J7'f X2 6 a, 02fc^t=fc5 
4- | J7-fXAf*2 6 aHUWo ^ , J7fX* 
ft2 6a(C, ^U7-<X?L2 6 b^JM£ftTt^ 0 t 
U7^X?L2 6 b(4, 77y7S4iC3fiStSiJ©AS 
gP2 6bl 77>7§4^5W«tSiJ©/NigP2 

6b2 1, mmmMt%mw<D$m$2 6b3 1% 

tbTI/^o *'J7-fX?L2 6brtfc:8WS2 7*flB»$ 
ftTOSo SW2 7 0jSgtt*U7-f X?LZ 6 bO/NI 
^152 6 b2 OESJ;'? t^S^fflfClSSSftTV^o * 
30 >;7-f*?L2 6bfc»l$LT, *U7^X*#2 6aO 
7v>7S4(<:jfi^t§{PJj©«cl2 8^EA?ftT 
l/^o 12 8Ktt*>J7-f 75L2 6 bOAtISP2 6 bl 
tait §?L^)fM$ftT^S 0 4-'J7f7,*f*2 6 a 
O 7 -7 y 7 m 4 5 (fiRSf 5 flJwii'fSrfiit 1 2 9 ^EA 5 
ftTl^So 12 9 Ktt^U 7^ X?L2 6 bO/Mg|5 2 6 
b2 ic5Iiit5?L^'ffMSftT^I>„ t'J7^X?L2 6 
b 3 0 frlEiSSftTt/^o /U- 3 0 (D-i&m 

U7^XIL2 6 b©lSfca^2 7 tcO^tffMSft?. 
40 1W»^ U 7 -r X 3 1 £JM LT^5„ * V 7 -r x 
3 l«-fey7-#72£/)-LT77>'7S4fc!iU 
y U y7'7'a <y 7 3 6 i: y U y 7"^ 7 F 9 
^IoTM?n»3 2^LT©A^7taa 
LTVSo -ty^-#72itU7-fX3 1 i:lSS3 2 

[0 0 17] ±I2§lnItgy|4fiSEffil«aiEHtt 
tt, ®AS7©rtEP s*MgTtl>OT'77y7S4 0 
f*lEP c teSAS7C0rtEP s £©FlfClEtf£f So 
cogs, 75y7^4rt©^«^7^Etll^LlS§ 
50 3 3*loT»A^7'\85*lSo E*l^blK3 3(D 
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6 bfcHttlSftJitfXtt, IPS 2 7£?M#X©7ltUC 
KLTT«E^lRl^#»-rSo /**3 0(4, »$2 7£ft 
«^X©^ntiLT±^7?^^t§o ??7^S 
4<D|*|EP c £5£A§7<D|*]EP s t^HjEAP (AP 
= Pc-Ps) Motiifc, ^$l#Xfr5»2 7tC 
EPiPt^#l5^M0L, IBS 2 7(3^*3 OOttfMj 

%o MEAPtfAP 1OT©B#K«§PI<2 7©fp'Wi* 
U7-rX?L2 6 b©AfISP2 6 bl rtH-3&D, MEAP 

#ap i ^isx.tap 2&rfmummz 7 (o^m 

*V74 X?L2 6 bOW32 6 b3 rtt&'A MEA 
P #A P 2 §B$f<7i§8$ 2 7 O^^ttt U 7 <f X 
?L2 6 bO/NIgP2 6 b2 rttC&So dOgS. §Sf 2 
7fc^U7^X?L2 6 bWrtgfcOlfflJCj&SSftSSitf 
(D^U7-i'7 3 1 ©8ffffiHS«, MEAPtfAPlWT 
OB#t«AffiS 1 fcftO, MEAP^AP l*m%.%£ 
gJEAPOJSAnfctt-aTS 1^6«^U MEAPtfA 
P 2%S*5k*/J^S 2 fcftJBo A* 3 OO/U^S 
t tit), API, AP 2 C fc^T 

[0 0 18] »A#-h2 3l4H^L&^¥«aW0B 

[0019] lEm^mmmmmmmw 

t5o 0*b&Vv$«x>7>;WM)jt^7-l>-l 
1 fcfl-LTffiWW 1 0^@IM$nTEIS1i^|2i]t 
§o BHMl OOlfiK^Ta-J 1 2tflHEU S 
(Cftfil 3«5t§ 0 £HSl 3O0$gfcffoTX7^ 

- 1 6 3 t?X h>D7 F 1 7 tffgfbtt 1 0 (DM 

fcfifaitmmmL, b yu 7 k 1 7 o-^tjfM 

Sti/c k°x h > l 8 , 7 V y##7 l 1 o 

nm±l5H^WiiMW]t^ B k°x h- 7 l 8 coaiSijtc 
#V\ KX#-h 2 3%l^T®AS7^Ab/c^ 
tfXtfKATL 1 9 fcloTfU >^'7 1 rt^KA^ 

7U >^*a i rtT-ES^n, tttti?L2 o*i^> t 

[0 0 2 0] ±fB§lnJg§y§W^E«ffii:fci>Ttt, 
El?ti»f7 tfxh-yi 8 (cin t) S ffiliSTj K «t 0 , 
m.1 3£t°7 1 4@f9{C, B 1 tfe^TH#If7a^@ 

ii^-ti-Tiiffi 1 3 mmm 1 o tat urn e mhuz 

7^|B]^Iil»$-liTl4tS 1 3 Olgijtt 1 0 KftfSffift 0 

^l^tf^t-^y hM2tf£-f §<, ?7y^S4© 
rtEPcfc«kt», 14*51 3^k°> l 4HIDf<7 H 1 SC& 
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tmn 6 Z*-*V b M 3 

[0021] fttsimic&£Tmftfc&Mi%-mc& 

AS 7 ©rtE P s ^FirSfil PslttTtSai:, 

2 5^tttHE#t|&l»2 4^Mt, ttftiSsrtwffijitf 
X^ttfiiEffif&M 2 4 Zft I X * 7 y t m 4 -s^tAt 
5o v 7*1 4 ©flEP c»0LM3^'t| 

tatrfw 1 3 commm 1 o tcw-rs^ e aw> 

10 tfXh71 SOXFn-^^M^LTEIilWttfUgl 

ttWPtZo mmmmmwmn ltias 7 © 

l*lEP s^MtP s 1 ffiiJii#2 stfttfti 

E#t|M2 4^FJi;, tt{tiS8rt©^^'X^ttaiE 

f«. ^77^t>40ftEP c t5SAS70rtEP s £ 
©gEAPtctD, ^vy^S4rtO^!«^X^E7Jl 
*^tlK3 3^1oTKAg7^ttit5o COISS* 
5^14 OrtE P c tfffiT UTM 3 «'>LT§4tg 1 

3 (DKibftb i o (cwt e &ma tfx h y 1 8 

20 ox hn-^«pLTEI»tt*§l^lint§o 

[0022] ±iasif5jtsyi4«EMo^i)]Bt(c 

fi, ®A^7©rtEP sttP s l^jix.TfeD> 

2 5{iRtWff«a&lK2 4*HI;t^*. Sfc, ?SAS 

7<DrtEP s fc ^7 7^14 ©rtEP c tvHHm8<Dfa 
EfctiB&P-t^^TI/^O^ M 1 fcM3 t^BSInl- 
Kft-aT^So COfiS, M2{Cj;Df«l 30ffii)tt 

^sii^t^-^Ti^o immwmmtzt, ®as 

7 rt©^^X^7'J 7^7 1 rt^"S?l$n§©T't 
30 AS 7 ©!*!E P s A^fiTtSo L*^ LEH«©RtW$l 

rt'MR5isn*ft!(t*xoaaitt / >ft<, p so^ti 

li'>fti\ Sot, jgiattt, 7v7?S4«rtEP 
c fc®AS7©rtEP s fcOlJEEAPttAP lfcTPe* 
0, ^U7^X3 10»rffi«SttlAflS lT'fe^o d 
Ofil, MEAP«/h$l^U7^X3 lOlffilS 
^Af ^£>T\ ^7y^S4^?,E^}i* !i L«3 31 
oT©AS7^!i^XA , :3^^Kr?itt±)bT^7y^S 
4«rtEP ctflWKffiTU M3^ii^^(cM'>b 

40 t«« 1 3 oigijii i o tMt um e hm^Mctma 

5T, 0SAS7^57U>^'7 i rt^ia?i$n§?fii 
^X^l^'tltoL, Ps«fiTl»t^ d©|g 
^7>^S4©rtEP c t®AS70rtEP s tO 
MEAP/WDtaLTAP lftfiA, tU7^X3 1©»? 
ffilS^lAIBS 1^61/J^IS 2^tT« / >7§o 
MEAP^AP2*a^ tU7^X3 1 «I|Stf 

so ns 0 
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[0023] mmmm^mmmmix, bsxs7© 

rtEPstfP s V^mvi&TbmUi, SBEAPtf 
AP 2£S*.#y7-f X3 1 ©Kfffi«Stt«/NiS 2K 

n5o t&fc*>, ®A§7©F*JEP s {CjSi;T|iJffiP^2 

«w«©? 7>^S4 ©rtEP c ©tufeffiTMS 
w i o i>cmum e (oMmmmammi-itiratta,^ 
SMittfrFtmmz ti&o mMmmmm u 74 x 

3 lOfrffiitstift/Nls 2&©T\ glWo^ttt 

^tfxi&^&K for, g»riijffli®«oEiii) 
[0024] mm(Dmzmm\mMm^mm& 

t^tW^U7^Xl 2 6^f£ffl£ftT^o Rjg* 
U 7^X 1 2 6(i> #'J7f X$ft 1 2 6 a£lfLT^ 
§0 t'J7i'X*tt 1 2 6 at, *'J7^X?L 1 2 6 
b, 1 2 6 c«Sim^o * 'J 7 -C X7L 1 2 6 b 
*7yt%4KT&&tZW<D*®&l 2 6 b' fc, 
77>7l4fr5«ffit5ii0/h&g|5l 2 6 b" tm 
LTl^o Alig[5l 2 6 b' RtyciplU 2 7;¥@B!22ft 
T^So ASg[U2 6b' Ollfcffl^l 2 7fc©K© 
ISPISCiltt, 'Mm l 2 6 b" ©ffSfJtJ^&A 
£fctffc»££ftT^«o AligPl 2 6 b' ©77>X 

m^mmmc mm'Hii 2 s aWMswdi 

2 8^'EASnTV^o SSO'hTL 1 2 8 aOBfrMi© 

/Wigpi 2 6 b" mmm&*)h±%tmmfe 

£ftT^5„ AfiSP 12 6b' rtt/'J* 1 2 9*^BR* 
fttV5„ /^l 2 9 5}-ffliWll 2 7(C0/££n, 
MSti/J^gfl 12 6b" iJOAfigP 126b' ©ttiffit 
05£SftTV5„ *U7i-7>?Ll 2 6 c fc*U7^X?L 

1 2 6 bO/WIg[51 2 6 b" t l J7i'7 1 3 

[0 0 2 5] 77y^S4©rtEP c t®AS7 0rtE 
P s fc©M£EAP#AP 1 WTO^Ftt, SPJU 2 
U 7^ X?L 1 2 6 b 12 6b" ^5-f-»K«n 

Tfct), *'J7^X 1 3 OcDBffilfWJ 7f X?Ll 2 
6 c©»f®afctU7^ X7L1 2 6 bO/NigPl 2 6 
b" OUrffiflOffiTafeSo SEAP^AP 
fP# 1 2 7#*»J 7f X?L 1 2 6 bO/hSBB 1 2 6b" 

fcfMtr, *U7^xi 3 ooiffsn^ifii-r^c M 

JEAPtfAP 2*fiA5fcW»l 2 7tftf'J7-<*?Ll 

2 6 b«^Sg|5 12 6b" £St\ *U 7-f X 1 3 0« 
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IMiat/Ncft <3 , * U 7 w X7L 1 2 6 b (D>hm\> 1 

2 6 b" mmmm-\m^% a tot, n»u7 

>rx l 2 6 *ffiffl-r*c: 77>7§©rtE£: 
t°x h yt/V y^©^AEfc©lE^FJr£{IWT©^© 

U 7^ X»fffi« «t !)«>*£< fc*<fc 5 <J 7<f XBSffi 

[0 0 2 6] W±, A^©fM£!SfflUcA\ #fS 

10 nJ«4«Efi$|fcfc^m ^WJ7-fX2 6 
fi, ^t l J7i'X*f*2 6 a<D-V&*-by#-$7 2K.l& 

$n/ciasb^i^«?iitf^t§H^L*^xt7 7° 

£0£2ftTV5tf, 04, 5K7jVfJ;5fC> t , J7-r 

x*i*2 6 a<DW&c, m^®®*m?x&&<DW2 

6 c£*l>7^X#ft2 6 a t-ftML, ©2 6 c* 
#S6KaSS*T, Rr^t'J7^X2 6£EttStfL 
1S&3 3±0^fit§t@^bTt>S^o XA-y7Uy 
20 WSt*!), $.&j±tf&tfa'>LT, ffifiI«©Sil3 
Xb»l1-?>o $fc, ?bWB*SftfcS2 9£fW. 
T, tfl>7^X#ft2 6(Cil®*'J7^X?L2 6 bOh 
SSP2 6b2 eiaf57L2 6d*JBjSbTt>fiK ffi 

o^J^ii^LT, El»»)g3Xb^{fi?$-r3o i 

6(C7nfj;5fC, M*2 6clCfUT, S«OKl2 
6e&*'J7*X*{*2 6i:Htt&j£U W2 6eC?L 
2 6 f fc#jSLTfcfilf\, S^©P2 6 e^#ffi6tS 
S^-a-T, m&VUKl 6%E7ll^LlS§3 3± 
£DF/T^u»C@5£t§„ ?L2 6 f^/rtt, *U7-f* 
30 3 l^lK3 2tllf5o 

[0 0 2 7] ^U7-<X*f*;2 6 a<D\m\L, H^KIi 
K*BTTlgSCOP2 6 c%JMU a^tt««OW2 

^-^7 2M)S©P2 6c, 26 e C^t^gMut, 
ffl«^AP2 a^JfMb, #H»2 6c, 26e<D 
^IS(C^AiS2 6 c' , 26e' ^ffMUT, W2 6 
c, 2 6eC0^iJ{C, 1S§3 2tiat§«3 2' * 
J&j£T«<Dtf3£U\, ^U7-fX3 ii:aK3 2fc*t 

40 [ 0 0 2 8 ] m 2 6 c (C, ^Rff MJOTv 2 6c" ^ff^ 

Rjg*U7^X2 6^, -fe>*-*7 2rttSS 

[0 0 2 9] H3 0RrS8"«J7-r*l 2 6©»1 2 7 
(C-ftX-T, H7 t'J7-f X?Ll 2 6 b© 

/J^as 12 6b" tlAWtg^^g 127a' tfSMS 
n/cR««(D## 1 2 7 ' ^ERbTfefiV^. cOif^ 
fcii, 112 8 ©'M 12 8a 127' TF'S^tl 

50 §©*PM-rSfci6fC, II 2 8t, #f*l 2 7' 
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[0 0 3 0] 

wmtmMM'MSimm u 7 -< xmm^ d At < 
t «t d £f : s *rr s fi^ 2 # a t 

§ 0 fWSl»l$iHt©;t U 7 -r XlffE^tiiEijHtic 

mm^mfi^rix^yy^-mnmtx^^f^ 
m.miwm^mmmmt^^-^y v ©mas 

&{gTOT£±£ft§o £©iSH, ^^by^iiab^Em 
§o $50#©^ 'J 7^X§rffi«tf'h£^©T\ 

^sns^^ii^^. tot, ^isi]iP)i$E 
[h 1 1 *i«fg i mmiaummwmME 

[0 2] 0 1 ©g|5#ffiA0T*&3 o 
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* [03] *fg0fl©^2^»J}c^?,Slnim4SSE 
Witt 'J 7 -1- x©»finigiT'fe5o 

[05] 04©g|%N£A0-e<fc?>o (a) «ffilifffi0T 

(b) tt (a) ©b-b^a^T-SSo 
[06] H5 0£}B0!|*jj**HT?S5o (a) lilH 
HT?*t), (b) a (a) ©b-b^l0-e$.l>o 
[07] H3©gJB0«£**Bn?*S. 
10 [??F^©§ffl] 
1 S/'JV^jKT 
2 

3 ~>'J>^7P7^ 

4 sp^y^m. 

5 7n>K/N7i>>^ 

7 KAg 

8 qtfflg 

9 i/'jy^7F 

1 o «fi 

20 1 3 nm 

18 tfX b > 

24 mmm® 

2 5 

2 6, 1 2 6 nj^t 'J 7 -i 7 

26b, 12 6b, 126c ;fr'j 7-f , X?L 

2 6 c , 2 6 e IP 

2 6 c" I*ff£ffl©ft 

2 7, 12 7 iH^ 

3 0 

30 31, 130 * U 7 ^ X 

3 2,3 2' 1SS 
3 3 l±tjl^b« 
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